The author1 ),2) reported previously the methods of fractional estimation of glucosamine and galactosamine by paper chromatography. In those methods, Elson-Morgan reaction (a modification of Rondle and Morgan's procedure) was adapted to estimate the hexosamines.
Dische3) stated that Dische-Borenfreund's indole-HCI reaction4) for 2,5 anhydrohexoses formed after deamination of hexosamines was about five times as sensitive as the Elson-Morgan reaction and appeared to be less affected by impurities even in crude preparations of polysaccharides, and also that in highly purified blood group substances, the values obtained by the two methods were found to be in good agreement, whereas when applied to acid mucopolysaccharides such as hyaluronic acid and chondroitinsulfuric acids, great discrepancies were found in the values obtained by the two methods.
In this paper, the author applied the Dische-Borenfreund reaction to estimate differentially glucosamine and galactosamine in purified blood group mucopolysaccharide prepared from pig gastric mucus, and found that this method gave more reproducible results than the procedure previously used.
As can be seen in experimental part (Table I and Fig. 2), several hydrolysis experiments with 4 N and 6 N hydrochloric acid indicated that the ratio of free glucosamine to free galactosamine released from the sample was approximately equal, although in two cases of these experiments some of the hexosamines were not liberated in free form.
ANALYTICAL TECHNIQUES

Analysis of Total Hexosamines
Hydrolysis is performed according to the method2) previously reported and hexosamines are estimated principally by the Dische-Borenfreund's procedure.)
(1) An amount of sample containing 30-200 tcg. of hexosamines in total is weighed in a stoppered glass tube graduated at 5 ml., and hydrolyzed with 1 ml. of 4 N hydrochloric acid in a boiling water bath for 4 hr..5) The hydro lysate is cooled in ice-water. The solution was added with a drop of 0.5% phenolphthalein solution in 50% alcohol, then neutralized with 0.75 ml. of 4 N sodium hydroxide and a required quantity of 0.5 N sodium hydroxide to distinct red color, followed by immediate addition of 0.3 N hydrochloric acid until the red color is just disappeared. Final volume is made up to 5 ml. with water, and filtered, if necessary.
(2) To 0.5 ml. of the above solution are added 0.5 ml. of 5% aqueous sodium nitrite and 0.5 ml. of 33% solution of acetic acid. The test tube is shaken and stood for 30 min. under occasional shaking. After that, 0.5 ml. of 12.5% aqueous ammonium sulfamate was added to remove excess nitrous acid, followed by repeated shaking for further 30 min..
(3) To the solution are added 2 ml. of 5% hydrochloric acid and 0.2 ml. of 1% solution of indole in alcohol. The tube is then immersed for 5 min. in a vigorously boiling water bath, followed by cooling in water at room temperature. The solution is then added with 2 ml. of alcohol and shaken. (4) Provisional total hexosamine content in the sample can be given either as glucosamine or as galactosamine : under the mentioned conditions of analysis the reading of the D492-D550 for galactosamine was 96% in average to that of the same amount of glucosamine.
Fractional
Determination of Glucosamine and Galactosamine (A) Provisional total amount of hexosamines is estimated as above. The results are shown in Table I and Fig. 2 . 
